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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1 .17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on 12/18/2007 has been entered. 

Claim Rejections - 35 USC § 112 

2. The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description ol' the iiu cniioii, and ol' die manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

3. Claims 1-6, 12, 13, and 18-22 are rejected under 35 U.S.C. 1 12, first paragraph, as based 
on a disclosure which is not enabling. Claim 1 recites reacting a sohd al with a halogenated 
hydrogen at a temperature of 700°C or below to produce a halogenated product of Al, however a 
minimal temperature is critical or essential to the practice of the invention, but not included in 
the claim(s) is not enabled by the disclosure. See In re Mayhew, 527 F.2d 1229, 188 USPQ 356 
(CCPA 1976). A minimal temperature is required because the reaction of HCl to produce a 
halogenated product cannot take place at absolute zero, however the range of 700°C or below 
would encompass temperatures as low as absolute zero. Applicant discloses using temperature in 
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the range of 300-700°C on page 14, lines 1-2 of the specification. Claims 2-6, 12, 13, and 18-22 
either depend from claim 1 or recite a similar limitation; therefore the same arguments apply. 

4. Claims 1-6, 12, 13, and 18-22 rejected under 35 U.S.C. 1 12, first paragraph, because the 
specification, while being enabling for a temperature range of 300-700°C the specification does 
not reasonably provide enablement for 700°C or below. The specification does not enable any 
person skilled in the art to which it pertains, or with which it is most nearly connected, to 
produce a halogenated product of Al at absolute zero which is within the claimed temperature 
range, the invention commensurate in scope with these claims. A minimal temperature is 
required because the reaction of HCl to produce a halogenated product cannot take place at 
absolute zero, however the range of 700°C or below would encompass temperatures as low as 
absolute zero. Applicant discloses using temperature in the range of 300-700°C on page 14, lines 
1-2 of the specification. Claims 2-6, 12, 13, and 18-22 either depend from claim 1 or recite a 
similar limitation; therefore the same arguments apply. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
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claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S. C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

6. Claims 1, 3 and 18-19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nikolaev et al (US 6,218,269) in view of Benander et al (US 4,698,244). 

In a method of forming III-V compounds, note entire reference, Nikolaev et al teaches 
reacting Al metal with HCl at a temperature of 350-800 °C, this clearly suggests applicant's solid 
Al because Al metal is solid at temperature below 660 °C, to produce a halogenated product of 
Al, aluminum trichloride (col 7, In 50 to col 8, In 20). Overlapping ranges are held to be prima 
facie obvious (MPEP 2144.05). Nikolaev et al also teaches forming a 111-V compound by 
reacting aluminum trichloride with ammonia to from AlGaN (col 8, In 1-25). Nikolaev et al 
teaches a quartz reactor, (col 7, In 50-65). Nikolaev et al also teaches Al reacting with HCl in a 
source zone and aluminum trichloride reacting with ammonia in the growth zone, this clearly 
suggests a first reaction in a first zone and a second reaction in a second zone. 

Nikolaev et al teaches reacting Al metal with HCl at a temperature of 350-800 °C, this 
clearly suggests appUcant's solid Al because Al metal is solid at temperature below 660 °C, to 
produce a halogenated product of Al, aluminum trichloride (col 7, In 50 to col 8, In 20). 
Overlapping ranges are held to be prima facie obvious (MPEP 2144.05). Furthermore, Benander 
et al teaches forming aluminum trichloride by reacting aliiminum metal with HCl at a 
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temperature of 500°C. (col 5, In 65 to col 6, In 15 and col 3, In 20-30). Therefore, it would have 
been obvious to a person of ordinary skill in the art at the time of the invention to modify 
Nikolaev et al by using a temperature of 500°C, as taught by Benander et al, because 500°C is 
known in the art to be a sufficient temperature to produce aluminum trichloride. 

Referring to claim 3, Nikolaev et al teaches HCl. 

Referring to claim 18, Nikolaev et al teaches reacting with ammonia. 

Referring to claim 19, Nikolaev et al teaches a temperature of 800-1200°C (col 8, In 1- 
20), which is completely within the claimed range. Nikolaev et al also teaches growth at 1 100°C. 
(col 10, In 1-65). 

7. Claims 4, 6 and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nikolaev et al (US 6,218,269) in view of Benander et al (US 4,698,244) as applied to claims 1 
and 3 above, and fiirther in view of Shibata et al (EP 184488 A2) and Vaudo et al (US 
6,533,874). 

The combination of Nikolaev et al and Benander et al teaches all of the limitations of 
claim 4, as discussed previously, except at least one of the amount of the halogenated hydrogen 

used; the amount of a carrier gas for the halogenated hydrogen; and the amount of the group V 
element containing gas is varied to deposit a III-V group compound semiconductors having 
different composition. The combination of Nikolaev et al and Benander et al teaches AlGaN 
layers forming pn junctions may have different AIN concentrations for different layers (col 7, In 
10-45). 
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In a method of HVPE, note entire reference, Shibata et al teaches HCl is introduced with 
H2 carrier gas and reacted with metallic aluminum to form AlCl gas ([0034]). 

It would have been obvious to a person of ordinary skill in the art at the time invention 
the combination of Nikolaev et al and Benander et al by using a carrier gas for HCl, as taught by 

Shibata et al, because carrier gases are known in the art to provide a smooth of reaction gases 
into the deposition chamber, as evidenced by Kang et al (US 6,197,683) in column 6, lines IS- 
IS. 

The combination of Nikolaev et al, Benander et al and Shibata et al does not teach the 
amount of a carrier gas for the halogenated hydrogen is varied to deposit a III-V group 
compound semiconductors having different composition. 

In a method of HVPE, note entire reference, Vaudo et al teaches the composition of 
(Ga,Al,In)N is controlled by the flow of HCl over each metal as well as by the substrate 
temperature and by the temperature of each metal (col 1 1, In 10-60), this clearly suggests varying 
the amount and the amoimt of carrier gas for the halogenated hydrogen gas because the flow of 
HCl is dependant on the flow carrier gas. 

It would have been obvious to a person of ordinary skill in the art at the time invention to 
modify the combination of Nikolaev et al, Benander et al and Shibata et al by varying the HCl 
amount or amount of carrier gas, as suggested by Vaudo et al, to produce useful graded layers or 
pn junctions. 

Referring to claim 6, the combination of Nikolaev et al, Benander et al, Shibata et al, and 
Vaudo et al teach HCl and H2 ('488 Fig 4). 



Application/Control Number: 1 0/509, 1 77 Page 7 

Art Unit: 1792 

Referring to claim 21, the combination of Nikolaev et al, Benander et al, Shibata et al, 
and Vaudo et al teaches a temperature of 800-1200°C ('269 col 8, In 1-20), which is completely 
within the claimed range. Nikolaev et al also teaches growth at 1 100°C. ('269 col 10, In 1-65). 

8. Claims 2, 12 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nikolaev et al (US 6,218,269) in view of Benander et al (US 4,698,244) as applied to claims 1 
and 3 above, and further in view of Solomon et al (WO 00/68470 Al) from IDS. 

The combination of Nikolaev et al and Benander et al teaches all of the limitations of 
claim 2, as discussed previously, except reacting a solid mixture of group III metals including Al. 

In a HVPE method, note entire reference, Solomon et al teaches reacting a group III 
metal with HCl, where the Group III metal is Ga, In, or Al or alloys thereof (pg 1 1, In 1-25). 

It would have been obvious to a person of ordinary skill in the art at the time invention to 
modify the combination of Nikolaev et al and Benander et al by using a mixture of Group III 
metals, which include Al, as taught by Solomon et al because a combination of known material 
suitable of its intended purpose is held to be obvious (MPEP 2144.07) and because an alloy of 
Group III metals can produce a ternary compound with a single source. 

Referring to claim 12, Nikolaev et al teaches HCl. 

Referring to claim 20, Nikolaev et al teaches a temperature of 800-1200°C ('269 col 8, In 
1-20), which is completely within the claimed range. Nikolaev et al also teaches growth at 
1100°C. ('269 col 10, In 1-65). 
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9. Claims 5, 13 and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nikolaev et al (US 6,218,269), Benander et al (US 4,698,244) and Solomon et al (WO 00/68470 
Al) from IDS, as applied to claims 2 and 12 above, and ftirther in view of Shibata et al (EP 
184488 A2) from IDS and Vaudo et al (US 6,533,874). 

The combination of Nikolaev et al, Benander et al and Solomon et al teaches all of the 
limitations of claim 5, as discussed previously, except at least one of the amount of the 
halogenated hydrogen used; the amount of a carrier gas for the halogenated hydrogen; and the 
amount of the group V element containing gas is varied to deposit a III-V group compound 
semiconductors having different composition. Nikolaev et al teaches AlGaN layers forming pn 
junctions may have different AIN concentrations for different layers (col 7, In 10-45). 

In a method of HVPE, note entire reference, Shibata et al teaches HCl is introduced with 
H2 carrier gas and reacted with metallic aluminum to form AlCl gas ([0034]). 

It would have been obvious to a person of ordinary skill in the art at the time invention to 
modify the combination of Nikolaev et al, Benander et al and Solomon et al by using a carrier 
gas for HCl, as taught by Shibata et al, because carrier gases are known in the art to provide a 
smooth of reaction gases into the deposition chamber, as evidenced by Kang et al (US 6,197,683) 
in column 6, lines 15-25. 

The combination of Nikolaev et al, Benander et al, Solomon et al and Shibata et al does 
not teach the amount of a carrier gas for the halogenated hydrogen is varied to deposit a 111-V 
group compound semiconductors having different composition. 

In a method of HVPE, note entire reference, Vaudo et al teaches the composition of 
(Ga,Al,In)N is controlled by the flow of HCl over each metal as well as by the substrate 
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temperature and by the temperature of each metal (col 1 1, In 10-60), this clearly suggests varying 
the amount and the amount of carrier gas for the halogenated hydrogen gas because the flow of 
HCl is dependant on the flow carrier gas. 

It would have been obvious to a person of ordinary skill in the art at the time invention to 
modify the combination of Nikolaev et al, Benander et al, Solomon et al and Shibata et al by 
varying the HCl amount or amount of carrier gas, as suggested by Vaudo et al, to produce useful 
graded layers or pn junctions. 

Referring to claim 13, the combination of Nikolaev et al, Benander et al, Solomon et al, 
Shibata et al, and Vaudo et al teach HCl and H2 ('488 Fig 4). 

Referring to claim 22, Nikolaev et al teaches a temperature of 800-1200°C ('269 col 8, In 
1-20), which is completely within the claimed range. Nikolaev et al also teaches growth at 
1100°C. ('269 col 10, In 1-65). 

Response to Arguments 

10. Applicant's arguments with respect to claims 1-6, 12, 13, and 18-22 have been considered 
but are moot in view of the new ground(s) of rejection. 

1 1 . Applicant's arguments filed 12/1 8/2007 have been fixUy considered but they are not 
persuasive. 

The declaration under 37 CFR 1.132 filed 8/16/2007 is insufficient to overcome the 
rejection of claims 1-6, 12, 13, and 18-22 based upon 35 U.S.C. 103 rejection in view of 
Nikolaev et al (US 6,218,269) as set forth in the last Office action because: the declaration fails 
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to show unexpected results in comparison with the closest prior art, Nikolaev et al (US 
6,218,269). First, the declaration merely compares 650°C and 850°C. However, the highest 
temperature suggested by Nikolaev et al is only 800°C. Second, the declaration alleges 
unexpected results for 700°C or below, however no results for 700°C are present which shows 
the criticality of 700°C. There is only data for 650°C and 850°C; therefore the declaration is not 
commensurate in scope with the claimed invention. Finally, the Benander et al (US 4,698,244) 
has been added to show that 500°C is known in the art for reacting aluminum metal with HCl to 
produce aluminum trichloride. 

Applicant's argument that Nikolaev et al does not teach reacting solid Al with a 
halogenated hydrogen at a temperature of 700°C or below to produce a halogenated product of 
Al in a quartz reactor is noted but not found persuasive. First, Nikolaev et al teaches Aluminum 
at a temperature of 350-800°C in a quartz reactor (col 7, In 50 to col 8, In 15), which overlaps the 
claimed temperature range; therefore is prima facie obvious since overlapping ranges are prima 
facie obvious. (MPEP 2144.05). Second, Benander et al (US 4,698,244) has been added to the 
rejection as further evidenced that production of aluminum trichloride by reacting aluminum 
with HCl at 500°C is known in the art. The use of temperature of 700°C or below is clearly 
taught by the prior art. 

Applicant's arguments regarding the declaration filed 8/16/2007 are noted but not found 
persuasive. The declaration is not persuasive for the reasons discussed previously; therefore the 
arguments directed the declaration are not persuasive. 



Conclusion 
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12. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MATTHEW J. SONG whose telephone number is (571)272- 
1468. The examiner can normally be reached on M-F 9:00-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Barr can be reached on 571-272-1414. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Elecfronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Matthew J Song 
Examiner 
Art Unit 1792 

MJS 

February 28, 2008 

/Robert M Kunemund/ 
Primary Examiner, Art Unit 1792 



